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(57) Abstract: 

FIELD: nnedicine. SUBSTANCE: method 
Involves using titanium Implant as basic 
article, to apply in series tantalum coating 



as sublayer and its oxide as electret layer. 
EFFECT: improved biocompatibility 

properties; enhanced effectiveness of 
implants with electret properties. 1 dwg 
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M3o6peTeHne othochtch k MeAHUUHCKOM 
TexHMKe M Mo>KeT 6biTb McnonbsoBaHo b ' 
TpaBMaTonorviM n oproneAnn atifi nonyMeHHW 
ycTpOMCTB, onTMMM3MpyfOLHnx npoqeccbi 
ocreopenapauMM npn neMGHUH noBpe>KAeHMM m 
3a6oneBaHMii onopHo-ABMrarenbHofi cucreMbi. 

npMMeHflewbie b HacToy^mee BpeMfl A^n 
onepaTMBHoro neMeHUfl nMnnaHTarbi, noKpbiTbie 
AnaneKTpuKOM b sjieiapeTHOM cocToy?HMn. 
npeAynpe>KAaK)T pasBUXne aTpo4)MH m cHH>KeHMe 
MexaHUHecKoi^ npoMHOcru KocTHot^ TKaHU, a 
raiOKe HeKpoa \a AecpopMai^kiio cycTaBHbix 
noBepxHocrePi KpynHbix cycraBOB nyrevi 
cx39AaHvin HopManbHoro 6ktonoTeHUHana b 
o6jiacTM ocTBocMHTeaa. coKpamaa npn stom 

CpOKM JieMeHMfl VI CBOAfl K MUHUMyMy 

nocneonepauMOHHbie ocnoKHeHkin. fln^ 

C03flaHM« OJieKipeTHblX nOKpblTMJ^. B TOM MMcne 

M MHorocjioMHbix. Heo6xoAMMO o6ecneMtiTb 

BblCOKyK) HMCTOTy M SBAaHHblf^ 

cTexHOMeTpuHecKM^^ cocTaB njieHOK 
AMOjieKrpuKOB b sneiapeTHOM cocTonHnn, 
onpeAejiRioLAvix c})yHKi4kiOHajibHbie bo3mo>khoctm 
MMnnaHTupyeMbix KOHCTpyKmiC^ Ana 
ocreocMHTeaa. 

HaeecTeH cnoco6 MsroTOBneHMw MMnnaHTaia 
Ann ocTeocitHTesa c a/ietapeTHbiMki cBof^creaMi/i 
MeroAOM sneicrpoxiiMMMecKoro oKucneHkin 
McxoAHoro M3AejiM« (MMnjiaHTara). 

B COOTBeTCTBMH C 3TMM CnOCOGOM 

HMnnaHTaT i4ennK0M naroToeneH m3 Marepnana, 
OKHcen KOToporo BbinojiHneT 0yHKUMHD 
aneKTpeTHoro noKpbiTHfl, a nMeHHO laHTana. 
TaHTan nonyHun lUMpOKoe pacnpocrpaHeHne 
Ann nsroTOsneHMfl pa3nnHHb(x ycTpOMCTB b 
TpaBMaroJiornn n opToneAnn, oAHaxo ero 
npHMBHeHne npusoAUT k 3HaMi/jTenbHOMy 
yAopo>KaHHfo ctohmocti/i neMeHun 3a cMer 
ncnonbsosaHUfl 6onbmoro KOJiMMecTBa 
Aect)Mi4MTHoro Meianna. KpoMe roro, 
oneKTpeTHoe noKpbiTMe nMeer HUSKoe KanecTBO 
H3-3a HanuMMP b ero cocTaae nocropoHHux 
npuMsceM, awiopcJjHocTM nneHKM m ee MacTOf^ 
peKpucTannnsaL^MM. 

B nocneAHne roAbi b aneiapoHHof^ 
npoMbiiujieHHocTn n MUKpoaneKTpoHMKe Ann 
nonyMeHMfl niieHOHHbix noKpbirnv^ BbicoKoro 
KanecTBa npuMeHnercn cnoco6 
aneKTpOHHo-nyHeBoro ncnapeHMn n 
KOHAeHcauMM b BaKyyMe c McnojibaoBaHi^eM 
AonoriHMTenbHOM Kaiwepbi, raK HaawBaeMoro 
KBasMsaMKHyroro oOi^eMa. AonojiHMTe/ibHan 
KaMepa noueiAeHa b ocHOBHyK) 
rexHOJiomMGCKyK) lOMepy v\ ooo6Li^eHa c He(^ 
OTBepcTvieM Manof^ npoBOAi^MOCTi^, 
Heo6xoA^MbiM Ann npoxo)KAeHkifl b BaicyyMe 
ccf)OKycMpoBaHHoro a/ieirrpoHHoro nyna or 
ncTOHHViKa 3HeprviH Ha MHiueHb, pasMeLAeHHyK) b 
o6'beMe AonoiiHMTenbHO^ KaMepbi. 

B BepxHet^ HacTM AononHkirejibHofi KaMepbi 
aaicpenneHa noAorpesaeMan noAno)KKa. KOTopan 
3KpaHiipyeTCfl 3aABH>KKOvi OT MMLueHM Ha nepklOA 
rerrepMpoBaHMfl ocraTOHHbix raaoB. necyuAMX Ha 
noAno>KKy He^KejiarejibHbie npi^Mecu b 
HaMaribHOVi craAvii^ oOpaaoaaHvin noKpumn. 
JloKannayn aoHy HcnapeHnq (pacnbineHun) 
Marepi/iana MMLueHki vi KOHAeHcai^Mui. 

KBa3l/13aMKHyTbl£l 06'beM fXBQT BOaMO>KHOCTb 

no/iy^MTb BbicoKyto HMCTory naHOCMMoro 
noKpbiTHfl. OAHaKo ao HacTo^mero speMeHU He 
M3BecTHbi cjiyMan McnonbaoBaHMfl arux 
ycTpoMCTB Ann naroTOBneHun aneiaperHbix 
noKpbiTMM Ha nMnnaHTaiax Ann ocreocuHTeaa n 
TBM 6onee HenaBecTHbi onTHManbHbie pe>KHMbi 
MX HaHeceHun, xorn caM cnocx)6, KaK 
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yKasbiBanocb Bbiuue, mvipoKo ncnonbsyejcn b 
sjieKipoHHOtH npoMbiLuneHHOcTM Ann nonyMenvin 
BbicoKOKanecTBeHNbix OAHO- M MHorocnoCiHbix 
noKpbiTMM. B 3ToPi cBnsn i4e/iecx3o6pa3HO 
npuHntb cnoco6 sjieicrpoHHo-nyHeBoro 
McnapeHun m KOHAeHcai^nn b Baicyywe c 
iicnojib30BaHkieM AonoriHbiTenbHO^ KaMepbi 
KBa3M3aMKHyToro o6i»eMa b KaMecrae 
npoTOTiina. 

klMnnaHTarbi Ann ocreocuHTeaa b npnHi4nne 
MOJKHO MsroraBriMBaTb H3 paannHHbix 
MaiepnanoB, laKnx KaK Hep>KaBejOLL^an cranb n 
Ap. OAHaKO B nocneAHne roAbi npeAnomeHne 
oTAaercn THTany. 6MOJiorMMecKn (xiBMecrnMOMy 
c )KMBbiM opraHHaMOM. KpoMe aroro 
o6jiaAa>oii|eMy L^enbiM pnAOM Bbicx}Kt4x 
4)M3iiKo-MexaHMMecKi4x noKaaarenefi, cpeAvi 
KOTopbix 00060 cneAyer oTMernTb npoHHocTb. 

aHTMKOppOSMOHHan GTOMKOCTb, HliSKUM yASilbHUM 

Bee. XapaKTepnan KOHCTpyKL;kin i/iMn/iaHTara 
npeAcraBJiner co6o(), KaK npaBki/io. 
MeTaji/iimecKyio rmacTiiHy kia TuraHa c 
Kpene>KHbiMM OTsepcTMnMH. OAHaKO o6ecneMMTb 
sjieKTpeTHbie cBot^cTBa TaKot^ nnacTkiHbi 

C}3M3MHeCKl1 HeB03MO3KHO. 

Uenb Mao6peTeHM;i noBbimeHMe 
3ct)c})eKTkiBHOCTvi npOM3BOACTBa Ann 
kiaroTOBiieHun utMnnaHTaroB b aneKTpeTHbiMVi 
cBof^cTBaMM vi o6ecneMeHMe 

BbicoKOKaMecTBeHHbix aneKTpeTHbix cboKctb 
nMnnaHTara b coMeTaHnn c TpeSoBaHMnMH 

6MOnorHHeCKOM CXDBMeCTMMOCTH. 

L4enb AOCTuraercn Tew. hto npn coaAanuM 
nMnnaHTara Ann ocTeocuHTesa c sneKipeTHbiMn 
CBOMCTBaMU nyTSM nocneAOBarenbHoro 
oca>KAeHMn MHorocnoMHoro noKpbiTun na 
MMnnaHTar, KOTopbiCi noMetnator b KaMepy 
ycTanoBKM saKyyMHoro ncnapeHnn. b KaMecTse 
MCXOAHoro n3Aennn ncnojibayioT MMn/iaHTar na 
TUTana, na KoropbiC^ nocneAOBarenbHO HaHocnr 
noKpbiTue M3 Tan Tana b KanecTse noAcnon m 
aaTBM ero OKHcb b KaHeciBe sjieKrpeTHoro 
cnon, npuMeM noeepxHOCTb HMnnaHTaTa 
HarpesawT ao 480-520°C h no AOCTHxeHMM TOKa 
jiywa 780-810 mA npn aaKpbiTof^ 3KpaHi4pyioLL^e(^ 
sacnoHKe npoBOAnx reTxepHoe licnapeHkie MacTii 
MutLueHM 1^3 TaHTajia b TeneHMe 40-50 c. aaTeM 
OTKpbiaaiOT 3KpaHMpyjoiAyio aacnoHKy m HaHocnr 
Ha MMnnaHTaT cnoi^ TaHTana aaAaHHoR 

TOnU^l^Hbl. KOHTpO/TkipyeMblM npid CKOpOCTkl 

KOHAeHcai^nM b npeAenax 1,5-1,6 mkm/mi<ih. 
nocne nero MeHnioT MaxepMan MMiueHM na OKMCb 
TaHTajia, cHM>KaK)T TeMneparypy noBepxHocTki 
MMnjiaHTara ao 450-480°C, a TaK>Ke tok JiyMa 
AO 290-310 mA vi HaHoonT Ha nepBbiC^ cnoC^ 
BTopof^ aneKTpeTHbii^ c/ioPi na okhch TaHTana, 

KOHTpOJlUpyeMblR npM CKOpOCTM KOHAeHCai^MM B 

npeAenax 1,2-1.3 mkm/mmh ao nonyneHun 
saAaHHOM TonunnHbi. 

HaneceHne aneKTpeTHoro noKpbiTun na 
MMnnaHTaTbi Ann ocTeocMHTeaa ocyu^ecTBnnwT 
Ha ycTaHOBKe, cxeMa KOTopoi^ npeACTaa/ieHa na 
HepTe>Ke. 

ycTanoBKa coctout h3 ochobhom 
TexHOTiornHecKoCi KaMepbi 1 , b KoiopyK) 
noMeinena AononHMxejibHan KaMepa 2 
(KBa3H3aMKHyTbiii o6"beM), coo6L4aioLL^ancn c 
HeM OTBepcTneM 3, neoSxoAHMbiM Ann 
npoxo>KAeHMn sneKrpoHHoro nyqa 4 ot 
ncTOMHUKa anepruM 5 na MnujeHb 6. B sepxHei^ 
MacTM AonojiHMTenbHOi^ KaMepbi 2 saKpennena 
noAorpeaaeMan c noMou^bKD narpeaaTenn 7 
noAno>KKa (MMnnaHTaT) 8, KOTopyto sKpannpyeT 
OT MMLueHM 3aABM>KKa 9. YcTpoMCTBo Ann 
coaAanun aaKyyMa, KOHCTpyKmin 



o 



o 



noAno>KKOAep>KaTejifl, MexaHMawbi 
nepeMeineHHq sKpaHnpyioinef^ aac/iOHKn m 
aaMeHbi MniiieHU, a raioKe ynnoTHeHUfl (He 
noKaaaHbi). 

HaHeceHne oneKjpeTHoro noKpbiTMw Ha 
MMnnaHTaTbi a^a ocreocuHTeaa ocymecTBJiflioT 
nyrew nocneAOBaTe/ibHoro oca;KfleHH5R 
AsyxcnoCiHoro noKpbiTUJi na sKpannpoBaHHyjo b 
nepnoA reirepHoro ncnapeHUfl npeABapuxenbHO 
HarperyK) noAnoKKy (TuraHOBbit^ MMnnaHTar), 
KOTopyio noMeiAaiOT b AononHHTenbHyio KaMepy 
KBasMsaMKHyToro o6i>eMa dJieiapoHHo-Jiy^eBot^ 
ycraHOBioi oo CMehHoC^ MMiueHbio. f^nfi 
noBbiiueHi^fi KBHecTBe sjieicTpeTHoro cnon 
noBepxHocTb MMn/iaHTara HarpesaiOT ao 
480-620°C M no AOCTMKeHMM tokb nyna 780-810 
mA npH saKpbiToiH 9KpaHiipyiou;et^ 3acnoHKe 
npoBOA^T rerrepHoe kicnapeHi<ie MacTM MMLueHi^ 
M3 TaHTa/ia b reMeHne 40-50 c, aareM 
OTKpbiBaioT OKpaHnpyKJinyjo aacnoHKy m HaHocflT 
Ha MMnnaHTar cnoCi ranrana aaAannoC^ 
Tonu^nHbi, KOHTponMpyewbii^ npn CKopocTH 
KOHAeHcai^tiM B npeAejiax 1.5-1.6 mkm/mmh, 
nocne nero MeHnK>T MarepMan MkiLuenn na omcb 
TaHTana. cHuxaiOT reMneparypy noBepxHOcru 
HMnnaHTara ao 450-480°C. a raioKe tok ny^a 
AO 290-310 mA h HaHocflT na nepBbiv^ cnoi^ 
BTOpoC^ oneKTpeTHbiCi cnoM M3 okhci/i TaHTana, 
KOHTponnpyeMbiM npn cKopocTM KOHAencauuM b 
npeAenax 1.2-1,3 mkm/mmh ao nonyneHMR 
saAaHHOM ToniAUHbi. 

ripeAnaraeMbtv^ cnoco6 bboamt b 
o6pa6aTbiBaeMbiM Marepvian (MniueHb) 
TennoByio aneprnio c npeAenbHo BbicoKOM 
yAenbHOM MOLAHOCTbK) npn pesKo orpaHMMeHHbix 
paaMepax soHbi repMMMecKoro BJiM^HMn (ao 
8000°C M 6ojiee). mto noaBOJiner pauMona/ibHO 
kicnojibaoBaib b MefxiAi\v\HCKO^ rexHkiKe 
noneahbie CBoffcTBa rpynnbi lyrorinaBKMX 
MerannoB n, b MacTHocru, raHiana Anfl 
HaneceHMfl ero okmcm a KanecTBe sneicrpeTHoro 
noKpbiTi^n c aaAaHHbiMM cBoCiCTBaMkt Ha 
MMnnaHTaTbi Ann ocreocMHTesa. 

B npoL^ecce pa3pa6oTKii \a 
coBepmeHCTBOBaHvifl cnoco6a HaheceHMn 
nnenoK raHiana m ero okmcm Ha paanMMHbie 
KOHcrpyKL^Mn kiMnnaHTaroB MccneAOBaHbi 
cneAyioiAkie Ai^anaaoHbi napaMerpos 
rex HonoTOHecKoro n poi^ecca : 

reMneparypa noAnoKKM 150-900°C; 

CKOpocrb KOHAeHcai4MH nneHKH 0,1-1,9 

mkm/mmh npM M3MeHeHMM MOU^HOCrii 

aneKTpoHHoro nysa; 

BpeM« npeABapMrenbHoro rerrepHoro 
McnapeHMn MnujeHM 20-80 c; 

ToniAMHa nneHKM 0.05-24 mkm. 

3KOHOMMMeCKMM 34)4)610" OT BHSApeHMfl 

npeAnaraeworo cnoco6a CKnaAbieaercfl M3 
3K0HOMMM sarpaT npM MaroroBneHUM 
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MMnnaHTaroB, coKpaineHMJi cpoKa neneHMfl 
noBpe>KAeHMi^ m 3a6oneBaHMC^ 

onopHo-ABMrarenbHOM cucreMbi aa cner 
coKpaiAeHMW pacxoAos no coi^ManbHOMy 
crpaxoBaHMJO, 6onbHMHHbiM nMcraM m 
cx)Aep>KaHMK) nocrpaAaBLUMX m 6onbHbix b 

MeAML^MHCKMX yMpe>KAeHM5RX. 

ripk) cpeAHeM o6i3eivie MMrmaHrara ms 
raHrajia okojio 10 cm^ ero Bee cocraBnner 
oKono 166 r. a Bee n/ieHOMHoro noKpbirMn 
Tonu^MHoP^ 0K0J10 10 MKM He npesbiujaer 1 r. 
MaroTOBneHMe >Ke MMnnanrara m3 rMrana c 
HaHeceHkieM noKpbirnn nneHKM m3 okmcm 
ranrana npw cooTHOUjeHMM L^enu ranrana m 
rMrana b npeAenax 25-30 k 1 AaeT CHM>KeHMe 
aarpar Ha MaroroeneHMe oahofo MMnnanrara b 
cpeAHeM 6onee, MeM b 5 pas. 

B pesynbrare peanMsai^MM nocraaneHHOi^ 
i^enM npM McnonbsoBaHMM M3o6peTeHMfl mo)kho 
o>KMAaTb cneAyiotAMe peaynbraxbi: 

AHMrenbHoe cxsxpaHeHMe aKTMBHocrM 
Aet^cTBMn 6MonoTeHi4Mana MMnnanrara b 
nepMOA xMpyprMHecKoro neneHMfl m b 
nocneonepaL\MOHHOM nepkiOAe; 

crMMynMpoBaHMe npoueccoB 
ocreopenapai^MM m coKpau^enMe cpoKOB 
pereHepaL\MM kocthoCi rKann; 

noBbiiiieHne npoTMBOBOcnanMrenbhoPi 
aKTMBHocTM M npeAynpe>KAeHMe 

nocneonepai^MOHHbix ocno>KHeHMM, pasBMrMFi 
HeKpoaa m Ae4^opMaL^MM cycraBHbix 
noBepxHocreC^. 

Bee arc b MTore npMssAer k coKpau^eHMio 
BpeMGHM neHeHMfl noBpe)KAeHMM m 3a6oneBaHMM 
onopHO-flBuraTenbHOM cMcreMbi b 1,7-2 paaa. 

(PopMyna ii3o6peTeHM«: 

CnOCOB HSrOTOBJlEHHiR MATEPHATIA 
fln5^ MMn/TAHTATA C OJlEKTPETHblMH 
CBOMCTBAMM A^^^ OCTEOCMHTE3A. 
aaKntonaiOLi^MMCfi b oca)KAenMM MHorocnof^noro 
noKpbirMn na noAno>KKy, Koropyio noMeu^aior b 
KaMepy ycranoBKM BaKyyunoro MenapenM^i. 
ornMMaKJiAMRcfl reM, ^ro noAnoKKy BbinonnnKjr 
B BMAe MMnnanrara Ma rMrana, narpesaior ero b 
AononnMrenbHof^ KaMepe b aaKyyMe ao 480 
520 OQ pp,^ sKpaHMpOBaHMM or McnapeHMi^ 
MMtueHM Ma Tanrana, npoBOAflT rerrepnoe 
McnapsHMe MacTM MMiiienM b re^eHMe 40 50 c, 
aaTBM CHMMaiOT SKpaHMpoBaHMe M HBHocflT na 
MMnnaHTar cnoi^ ranrana saAaHHoPi ToniAMHbi, 

KOHTponMpyeMOi^ npM CKOpOCTM KOHAeHCai^MM 

1,5 1 ,6 MKM/MMH. nocne nero Menflior MarepMan 
MMLueHM Ha OKCMA TaHTana, CHMKarar 
reMneparypy nosepxHocTM MMnnanrara ao 450 
480 °C M HaHoci^T Ha nepsbiM cnoM BTopoM 
aneKTpeTHbiM m3 oKCMAa Tanrana, 
KOHTponMpyeMbiCi npM CKopocTM KOHAencaLiMM 
1,2 1,3 MKM/MMH AO RonyMeHMfl aaAaHHoP^ 

TOnLUMHbl. 
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